Brain-derived neurotrophic factor (BDNF), a member of the neurotrophin (NT) family, is emerging as a key mediator of activity-dependent modifications of synaptic strength in the central nervous system. Because of the well-established role of post-synaptic elevations in concentrations of free Ca 2+ ions ([Ca 2+ ] i ) in synaptic plasticity, we investigated the hypothesis that BDNF exerts its neuromodulatory effects on hippocampal pyramidal neurons by enhancing dendritic [Ca 2+ ] i transients mediated by voltage-dependent Ca 2+ channels (VDCCs) during the firing of back-propagating action potentials. Simultaneous whole-cell recording and microfluorometric Ca 2+ imaging were performed in CA1 pyramidal neurons from hippocampal organotypic slice cultures treated with BDNF for 2-4 days in vitro. Our observations indicate that long-term exposure to BDNF does not affect [Ca 2+ ] i transients in apical dendrites mediated by influx through L-type VDCCs during trains of back-propagating action potentials evoked by direct depolarizing current injections. These results suggest that, despite BDNF's profound effects on hippocampal synaptic plasticity, and of L-type Ca 2+ channels on neuronal gene transcription, the role of BDNF in cellular models of hippocampus-dependent learning and memory does not involve modulation of voltage-gated dendritic Ca 2+ signaling mediated by L-type channels in apical dendrites of CA1 pyramidal neurons.
Introduction
Various models of activity-dependent synaptic plasticity postulate the existence of extracellular signaling molecules that enhance or stabilize synchronously active synapses. Neurotrophins (NTs) are postulated to play such a neuromodulatory role, since their production and release are regulated by neuronal activity. Furthermore, NTs have profound effects on several signaling pathways in central neurons, which have been shown to be necessary for the induction and maintenance of long-term changes in synaptic strength, such as long-term potentiation (LTP, Thoenen, 1995; McAllister et al., 1999; Poo, 2001) . Because the spatio-temporal patterns of transient elevations of the intracellular concentration of free Ca 2+ ions ([Ca 2+ ] i ) are known to be crucial for synapse development and plasticity (Zucker, 1999) , and since NTs are also involved in these processes, a likely mechanism of NT action is the modulation of [Ca 2+ ] i patterns in pre-and/or post-synaptic neuronal compartments.
NTs are secretory proteins known to regulate neuronal survival and differentiation (Barde, 1989) . Four NTs have been identified in mammals, and are widely expressed in the CNS: nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF), neurotrophin-3 (NT-3), and NT-4/5 (Lewin and Barde, 1996) . These proteins exert their effects by binding to high-affinity cell membrane receptors. These receptors, members of the trk family of protooncogenes, are tyrosine kinases related to insulin and epidermal growth factor receptors. NGF binds to TrkA, BDNF and NT-4/5 to TrkB, and NT-3 to TrkC (Chao, 1992 To begin addressing the modulation of dendritic Ca 2+ signaling by BDNF in hippocampal neurons, we performed simultaneous whole-cell recordings and optical imaging of Ca 2+ -sensitive dyes in CA1 pyramidal neurons from
